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Pulling out gene silencers
 
eterochromatin’s repressive hold on DNA transcription 
can only be relinquished when activators enter the nucleus. 
Or so the theory goes. But now Vanessa Witte, Andreas Baur 
(University of Erlangen, Germany), and colleagues find that a 
heterochromatin component can be pulled from the nucleus 
by both the HIV protein Nef and activated integrins.
“This is a really new concept—that chromatin-associated 
proteins are shuttling,” says Baur. The shuttling Eed protein, a 
polycomb group (PcG) heterochromatin factor, is captured at 
the plasma membrane by either membrane-associated Nef or 
activated integrins.
Eed first came to the attention of the German group as a Nef-
binding protein. Injection of Nef into cells led to translocation 
of Eed out of nuclei to the cytoplasm. This reduces or eliminates 
the association of Eed with the integrated HIV DNA and increases 
HIV transcription. During an infection, these effects may be 
mediated by the small amount of Nef that the virus brings in with it. 
The interaction between Eed and integrins has been noted 
before, but Witte et al. are the first to demonstrate that Eed shuttles 
out of the nucleus and binds to the plasma membrane after integrin 
activation, thus increasing HIV transcription.
The capture of Eed at signaling complexes may, Baur suggests, 
ensure that the nucleus is derepressed even before it receives 
activating signals from the plasma membrane. Other signaling 
complexes may use the same dual strategy. 
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Only in cells with Nef (left) does Eed stay outside the nucleus (right). 
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Die—but not just yet
 
rotein kinase R (PKR) pronounces a delayed death sentence 
on virus-infected cells, according to Olivier Donzé 
(Apotech Corporation, Epalinges, Switzerland), Nahum 
Sonenberg (McGill University, Montreal, Canada), and 
colleagues (Université de Genève, Switzerland). The delay 
may give time for the infected cells to signal to the immune 
system before the cells apoptose to kill the replicating virus.
Two signals downstream of PKR had been detected 
before: a kinase-independent activation of NF-
 
 
 
B and a 
kinase-dependent inactivation of the translation factor 
eIF-2
 
 
 
, leading to apoptosis. But the previous studies 
focused on one pathway at a time.
Donzé in-
duced PKR 
production and 
saw that NF-
 
 
 
B 
activation pre-
ceded eIF-2
 
 
 
 
phosphory-
lation by several 
hours. The same was true after virus infection. NF-
 
 
 
B 
induced numerous downstream genes including several anti-
apoptotic factors. Sure enough, cells lacking the NF-
 
 
 
B 
response died more quickly. 
Precedent exists for NF-
 
 
 
B induction downstream of virus 
binding to a receptor. But activation of PKR’s kinase activity, 
and thus phosphorylation of eIF-2
 
 
 
, is delayed until later, 
when the virus starts replicating. The double-stranded RNA of 
the replicated virus activates PKR. Presumably eIF-2
 
 
 
 phos-
phorylation inhibits the translation of anti-apoptotic mRNAs 
(such as those induced by NF-
 
 
 
B), while sparing translation of 
the pro-apoptotic proteins that kill off the cell.
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The anti-apoptotic NF- B signal dominates 
before the pro-apoptotic eIF-2  signal.
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Solo polarization
 
ingle epithelial cells can polarize 
when given a healthy dose of activated 
LKB1, a human homologue of the 
Par-4 polarity protein characterized in 
worms and flies, according to Annette 
Baas, Hans Clevers (Center for Biomedical 
Genetics, Utrecht, The Netherlands), 
and colleagues.
The experiment overturns the dogma 
of epithelial polarity research, which holds 
that contact between adjacent cells 
defines boundaries and junctional 
complexes needed to divide one surface 
domain from another. By contrast, activated 
LKB1 creates a polarization triumvirate: 
S
 
cells form an apical brush 
border; position junctional 
proteins around the border; 
and sort membrane proteins 
to the respective apical and 
basolateral domains. 
The direct consequence of 
activated LKB1 is probably 
the activation of Cdc42, a 
Rho family small GTPase. 
Cdc42’s reorganization of 
actin should form the brush 
border, perhaps creating 
Actin (red) polarizes to 
one end of the cell in re-
sponse to LKB1 (bottom).
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binding sites for junctional proteins 
(peripherally) and apical proteins. 
The brush border forms at the top of 
the cell. There is no excess of LKB1 at 
this or any other site in 
the cell, but the top may 
be marked by some other 
protein as proto-apical 
based on its lack of inter-
action with integrins.
Gain of function Par 
mutations have been lack-
ing in the worm embryo 
system. Baas et al. now 
have a cell line that can 
be induced to polarize 
within 3 to 6 hours, com-
pared with the days or weeks that normal 
confluent cultures take to polarize.
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